The University Hospital
of Tomorrow

& . : Come along on one of Sweden’s most exciting construction projects!

‘1‘! A I el l“' B T NN ' = = .I_m_ ﬂi

i LUl .
P e 1 .
[ '”'if'_ “hi mml:*-l o, "i““m |E ‘M__.___".'.';‘!'I‘.-n r' £ F
'ﬂﬂ"“ﬁ'm“lmm m f | “!f"’!‘ : “ 'illlllﬂ.llﬂll-”"_ B
e 5 T ! !

lH’! LG
2l

W A .
,-r,ri- - 4' y T
-lr » "-""."_"“ _—*ﬂmﬂ.
&
i s
<
12 ¥
i B g
; ]
7
_— 0 — —
" =
.--RPT ""'rr'}-g__
".ﬂﬁ«-r.r L P ol




We are the
university hospital
of tomorrow

New Karolinska Solna (NKS) is the project name for the
state-of-the-art hospital under construction at the Karolinska
University Hospital in Solna. Highly specialized healthcare will
be provided alongside research and training of the very
highest quality.

NKS will be a hospital that provides a faster response and improved

patient safety and a “patient always first” vision. Individual rooms for in-

patients allow a sharper focus on and world-class care for the severely ill.
The customer is the Stockholm County Council. The project

company Swedish Hospital Partners is responsible for the design, con-

struction, financing, operation and maintenance until the year 2040. The

design-build contractor is Skanska, which is constructing the hospital, and

the operational and services provider is Coor Service Management. NKS

is scheduled to receive its first patient in 2016 and be completely finished

in 2017.

A unique project in every way

NKS is both Stockholm County Council’s and Skanska’s single largest
project ever - a state-of-the-art hospital with stringent environmental
requirements during construction and future operation. Thus Skanska
has brought together its leading specialists in this area from around the
world to carry out this project. The Stockholm County Council’s profes-
sional staff in various categories visited 20 leading hospitals around the
world to gather the best ideas in design, organization and work methods.
That set the bar high and attracted extensive international interest in both
the building process and the future hospital itself.

NKS is being built according to the rules for achieving Gold certification
in the Sweden Green Building “Miljobyggnad” system, requiring
sustainable solutions implemented in all stages. The finished hospital
will be one of the first university hospitals in the world to be certified
according to the Leadership in Energy and Environmental Design (LEED)
requirements of the U.S. Greeen Building Council. New Karolinska Solna
will bring Sweden and Stockholm not only a new cutting-edge university
hospital and landmark but also a unique environment for world-class
medical research.
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A showroom has been set up to
provide more information on the
NKS project. It receives visitors
from around the globe.

Sweden'’s largest array of on-site
cabins for project offices, trades
workers and subcontractors. At
the project’s peak 1,800 people
will be working on the
construction site.

The new hospital will contain
approximately 8,000 rooms,
including:

- 36 operating theatres

- 8 radiation units

- 168 examination rooms

- A research lab

- Classrooms

Total gross area will be
approximately 320,000 m2,
including a patient hotel. Up
to 12 floors, including 1-2
basement levels with parking,
changing rooms, logistics area
and goods receiving.
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— The first part of the hospital

energy to the entire hospital. This is also -
&' will be completed in 2016.

where shipments are handled, for
deliveries to and from the hospital.
To be completed in 2014.

Radiation building
To be completed in 2016.

The New Karolinska Solna is a vast under-
taking, so it has been broken down into
several subprojects. Even so, each stage is
on a huge scale.

Work in all sections is underway at the same
time, within one and the same area — an area
that is also already hosting a fully operational

university hospital. h"ﬂ"ﬂ‘ i

it all comes down to i
project planning r
The unique conditions of this project set it apart
from other hospital projects and present new
challenges to the project organization. The high
standards of the project’s technical installations
require extremely accurate planning. In addition,
project planning is being done in parallel with
construction, making it even more important for
the deadlines that are set to be met. Thus coop-
eration, coordination and planning are funda-
mental to project execution.

Patient hotel
Accommodation for
patients who need
to stay close to their
care provider. To be

Parking garage completed in 2016.

The parking garage was in-
augurated in December 2012
and has 818 parking spaces,
75 equipped with charging
stations for electric cars.

Research building

The research building is home to
lab areas, training facilities and
lecture and conference halls.

To be completed in 2016.

Hospital part 2
To be completed in 2017.
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NKS - Driving the o bl
development of S S
Hagastaden life Ay
science city

The Stockholm County Council and Skanska are working
together to make the New Karolinska Solna a reality, with a
common starting point: that everything to be created, built
and organized within the framework of the project is based
on the patient’s perspective.

Project goals
A number of project goals guide all planning and construction of the
new hospital. These include:

Healthcare, research and education shall be integrated to such = )
an extent that they efficiently support the development and gt | SRS ST : - I cm s e e e e e

dissemination of knowledge for the treatment of severely ill

and injured patients. : 5

The project shall create attractive and humane environments of oy ; 1 [y ; i & g
high architectural value, within and around the hospital. i e ik : s e
Healthcare and support processes shall be made more efficient,
and the utilization of resources shall be optimized.

The project shall work as much as possible with generally appli-
cable solutions permitting continuous operational development.
The hospital and its activities shall be asigned an explicit high-
priority role in the city.

The project shall work on all levels from the point of view of
sustainability.

The proposal to build a new
hospital in Stockholm is
presented for the first time.

S New Karolinska Solna New Karolinska Solna is
3 4 [ g = A formal decision is made to - N receives its first patient. completely finished.
: s % construct a new hospital within o : : :
.""""—_1 — e ) m F z =8 the current hospital area in ol . ‘
g —— -* ; ] . e ! =t Solna, adjacent to the Karolinska & : S :
T p 1 & The two hospitals Karolinska and Institute. The decision is made Jses Contracts are awarded in the PPP The contract with Swedish
- 5 B e Huddinge are merged to become “8=  to carry out the NKS project as L= process. The project is assigned to Hospital Partners for
Karolinska University Hospital. ! W a “public-private partnership” " Swedish Hospital Partners AB, and ; pees operations and
The possibility of building a new (PPP) project, from procurement § construction of New Karolinska Solna s . maintenance expires.
hospital is investigated. | through operation. .
| - Bl | m
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Design solutions with a focus on
function and good logistics

New Karolinska Solna is a high-tech hospi-
tal, designed for optimal clinical functional-
ity. A streamlined logistical flow and faster
response to patient needs will enhance the
hospital experience.

For this reason, a clinical design that separates the various
flows was chosen, drawing lines between outpatient/inpa-
tient care, day/night care, adult/pediatric care and emer-
gency/planned care. Attention has also been paid to make
sure that closely related functions are located near one
another in the healthcare building. For example, intensive
care and X-ray are located close to one another.

Adaptability for future needs
The clinical design also makes it possible, on most floors
in the NKS buildings, to provide current and future forms
of specialized medical care, training and research without
major renovations.

The Stockholm County Council is responsible for pur-
chasing and installing the medical equipment, while it is
Skanska’s task to prepare for the installation of this

equipment. However, construction planning takes place be-
fore equipment is selected. Everything from dimensions and
weight, to vibrations and heat generation must be taken into
account. The hospital must also be flexible to accomodate
the replacement of medical equipment, which has a shorter
life cycle than the hospital structures. This eventuality has
also been addressed by making it possible to open up the
facade to replace heavy and bulky equipment.

Flexibility and universality have been key concepts in the
planning and design of NKS, and these buildings and their
facilities are well prepared for future activities.

A welcoming hospital

Light, space and a good indoor climate are obvious
qualities for a project such as NKS. But emphasis has also
been placed on the physical experience of visitors to the
hospital. The choice of colors and materials, color schemes,
décor and signage are all important components in creating
a functional and pleasant environment for patients,

visitors and personnel alike. A comprehensive art program
has also been developed for aesthetic presentation.
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A pioneering model for infrastructure

The design, construction, financing and operation of New Karolinska Solna were procured according to
the public-private partnership (PPP) model. PPP is new to Sweden but has been successfully employed in

many other countries.

One characteristic of PPP is that the contractor bears a
large part of the risk related to project execution, which has
been a requirement from the Stockholm County Council.
This model generally means that the customer does not pay
for anything until the hospital is up and running, which is
unique to the PPP model. Instead, a yearly fee is paid until
the customer takes over the operations.

In the case of the New Karolinska Solna, though, the
County Council has chosen to co-finance the project during
the construction period through ongoing monthly pay-
ments as well as milestone payments when the various
phases are completed and put into operation. The purpose
of this is to reduce financing costs. The County Council is
co-financing a total of nearly half the construction costs,
while the remaining investment is financed by the private
sector through equity capital and bank loans. After

completion of the final phase, the County Council will pay
a pre-determined amount monthly until 2040, at which
point the County Council itself will assume operation.
There is also an option for extension of the agreement all
the way to 2055. Having such long contract periods for an
operating agreement provides major advantages in terms
of predictability and is unique in Sweden.

A smart, turnkey “package”

Swedish Hospital Partners (SHP) is the party that signed
the agreement with the Stockholm County Council. SHP
is owned by Skanska Infrastructure Development and
the British investment fund Innisfree. Thanks to the PPP
process, SHP can deliver a cutting-edge, turnkey hospital,
while the County Council can focus entirely on providing
healthcare and conducting research at the highest
international level.

-l!I

On September 3, 2010, the “groundbreaking” ceremony for
the New Karolinska Solna took place. Sweden’s Crown Princess
Victoria detonated a charge and wished NKS the best of luck.

[[] = Customer responsibility
Il = Contractor responsibility

The County Council has set comprehensive functional and
environmental requirements and tasked SHP to design,
build and co-finance the hospital in conformance with those
demands, also being responsible for running the property,
from technical operations, to services such as reception,
caretaking, cleaning and laundry. Thus, SHP is the project
manager and has contracted Skanska for project planning
and construction, while Coor Service Management will be
handling property operations and services. This model has
meant a unique opportunity for everyone involved to help
shape the design and project planning. This has made it
possible to optimize logistic flows and create smart solutions
from the very beginning.

Security for the customer

In the PPP model, the Stockholm County Council owns the
property but has entrusted operation and maintenance to
SHP during the contract period. This gives the Stockholm
County Council total cost control until 2040. At that time,
the property must be in as-new condition, without any need
for repairs or major maintenance. The long-term operating
agreement ensures that everything will be constructed with
the highest possible quality and that systems and materials
are selected based on a long-term perspective with respect
to the environment and costs over the entire life cycle of
the project. No unforeseen expenses resulting from delays
during construction will be charged, because SHP is fully
responsible for such.

PPP Procurement

—— Traditional Procurement
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Endelav
Skanskas
Grona
Initiativ

The construction site is classified as a “Green Site,”
with sustainable solutions at all stages.
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The nearest recycling bin is never far away on the
construction site.

A green hospital

The Stockholm County Council is on the
absolute cutting edge when it comes to high-
level environmental requirements, and right
from the start the goal was to create one of
the world’s most sustainable university
hospitals. Skanska is building and certifying
the New Karolinska Solna according to the
Swedish third-party certification Miljébyggnad
and aiming for Gold.

But Skanska has decided to go even further than that. Once
it is complete, NKS will also be one of the first hospitals in
Europe to meet the tough environmental requirements for
the international LEED Gold certification in line with
Skanska’s ambition to become the world’s greenest
construction company. The actual construction site is also
classified according to Skanska’s own “Green Site” system,
whose purpose is to create a greener worksite during
construction.

Environmental thinking at all levels

The County Council’s environmental requirements for

the project include eight strategic areas: energy efficiency,
climate-neutral solutions, environmental impact, indoor
climate, third-party certification, transport, waste manage-
ment and materials management. Most projects usually
focus on just a few of these areas, but NKS will be covering
all of them.

This means specifications for nearly everything. From
transportation — where the demands include choice of fuel,
coordinated goods delivery, fuel-efficient driving and the like
— to the selection of materials — such that the materials used
must be low-consumption during construction and during
the entire lifetime of the hospital.

Materials must also be tried and tested and based on
renewable or recyclable raw materials. For this reason, all
materials in the buildings are approved and documented
according to the Swedish environmental evaluation of build-
ing products (Byggvarubedomningen). During construction,
as much as possible is re-used, sorted and recycled. The goal
is to send zero building materials to landfills by 2015.

Environmentally friendly operations
Operation of the hospital must also live up to high environ-
mental standards, from the detail level to overarching
operations as a whole.

Energy will be supplied through a combination of district
heating and cooling, a dedicated large geothermal plant
and recycled energy from ventilation exhaust. The geo-
thermal plant alone will satisfy 65 percent of the hospital’s
demand for heating and cooling. As a result, the need for
purchased energy will be 40 percent below the maximum
in building norms for purchased energy, and the electricity
used in the new hospital will come from renewable energy

sources to the greatest extent possible. Another interesting
detail is the use of green roofs, which insulate against cold and
retain surface water, while adding green space to the site.

Good conditions for green traffic
Environmental thinking also applies to traffic to and from
the hospital. For example, bicyclists will have many good
possibilities, including bicycle rooms for staff. In addition,
10 percent of all parking spaces will be equipped with
charging stations for electric cars.



Environmental thinking

During construction...

Tk

Cranes that ane frequency
controlled instead of friction-
controlled to save energy.

The sedirment unit treats water
from the construction site
before it is released.

Thee on-site concrete plant will
redhuce the number of trips by
20,000 the first three years,

A watertight foundation helps
reduce the risk of radon inside
the buildings.

5 Skanska'sand subcontractors’

heavy rmachinery and vehicle
operators are trained in
ecodriving, The equipmaent
meets Euro il standards for
exdhausts at & minimum, heavy
vehicles fulfilll requirements for
Stockholm “enviromental zone”
Fuel consists of 6.5% renewable
raw materials.

Comect storage and documen-
tation of chemicals on the
building site reduce the risk of
spillls and improper handling.

7 Ecolabeled ingredients for
break rooms and conlerence rooma

& Mercury-free low-enengy bulbs, timer-con-
trolled 1o reduce enengy consumplion.

9 Heat pumps in the cabing save enengy.

10 Only ecclabeled kitchen, hygbene and
cleaning chemicals ane used.

11 Staff beycles and information on public
transport to promate public transportation
to and from the workplace.

15

Allwaste s welghed on-site for tracking. Marmy
modules, swch as bathrooms, are pre-labricated
te reduce waste,

Environmental engineers provide support in
project planning, purchasing and production.
Skanska also uses electronic drawings, which
SAVES paper.

Deliveries planned carefully to reduce impact
on bocal traffic and reduce exhaust emissions.

One goal is 1o increase the percentage of
building waste that can be recycled. The goal is
o send 09 to landfills.

ENVIRONMENT AND SUSTAINABILITY

*Sweden'’s Miljsbyggnad™
and Skanska's ‘green leaf” for
a green constrsction site,

Elevators recycle energy
when they are gaing down.

Purchased electricity must
consist of at least 20%
renewable energy from wind
power.

High air quality and
oooupant-adapted airflow

1

2

23

‘Water-saving taps and tollets. The taps ane
specially manufactured and contain bess bead.

24 Energy-effichert LED lighting In public
areas and emergency exit signage.

Green reofs previde blological diversity and
collect water.

Charging stations for electric cars are provided
at 10% of all parking spaces.

All materials assesied under the Swedish
environmental evaluation of building products
[Byggvanubeddmningen). Pricrity given to
locally produced, recycled and low-emission
miaterials, a5 well as FSC-certified wood,

25 Energy-effickent windows and fagade
cladding. Tranumission of daydight via
atriums,

racks and blcyde roams to promote
bicyele wse.

7 Environmentally friendly asphalt in
parking garage in which part of the
bitumen has been replaced by wax,
which is renewable.

26 Chose access to public transport. Bicycle

28 Sorting of waste nte mone than

30 fractions.

29 Geothermal energy plant,

heating and cooling storage in
drill holes more than
20 rveters desp,

30 Al food waste ks collected and

sent b the Stockhalm County
Council’s biogas plant. The
haspital’s main kitchen will
have several food waste
grinders to help produce biogas
for the County's buses and cars.
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Proactive health & safety work

Skanska has a zero-accident vision, and the company’s ambition is always to be one step ahead
when it comes to health and safety work — with the goal of holding a world-leading position. This
is one more area in which New Karolinska Solna stands out as a unique project where standards
are also set as to how the construction industry’s safety work should be carried out.

With many different processes and a large number of
trades workers and subcontractors in constant movement
on the construction site, health and safety must be given
the absolute highest priority. Careful risk analysis, strictly
set routines, detailed work descriptions and immediate ac-
tion against unsafe working conditions are self-evident for
everyone involved in proactive safety work.

Knowledge helps boost safety

The foundation for health and safety work is to increase ev-
eryone’s awareness of their own health and safety and that
of others and to respect the guidelines in place. Clear rules
and health and safety routines have been drawn up for the

construction site, and everyone present on the site must
be familiar with these routines and regularly participate in
relevant safety and rescue training. The same health

and safety guidelines apply for both employees and
subcontractors throughout the project. Health and safety
work is carefully documented, and continual assessment
and review of daily tasks help provide a clear image of how
the work rules are being complied with in practical terms.
It also follows that good health and safety performance
should always be acknowledged. Planning and follow-up
take place on a continual basis through health and safety
meetings at all levels.

nar

Personal safety equipment is evaluated and
upgraded continually.

Action against unsafe working conditions is automatic to
everyone involved in proactive health and safety work.

¥ )
Training in occupational health and safety is held to
prevent accidents.




Challenges beyond the ordinary

A project as involved as New Karolinska Solna sets the bar high when it comes to logistics. Spe-
cific circumstances prevail on every construction site, but there is much more to account for in
this case, requiring planning down to the smallest detail. It is not just the size and complexity of
the project that affect logistics work. Traffic, noise and vibrations must not be allowed to disrupt
activity going on around the clock in the nearby Karolinska University Hospital and

Karolinska Institute.

residential areas and several other ongoing construction
projects, something which means further considerations
and restrictions with respect to use of roads. For safety
reasons, there are special traffic guards at the gates of the
construction site to guide drivers and pedestrians.

Numerous ambulances and ambulance helicopters arrive
at the site every day while construction is underway. The
construction project must not block roads or airspace
connected to the hospital, which might otherwise force
changes to helicopter flight paths. Nearby there are both

Interim storage and waiting areas
for trucks are in the region where
the deliveries are waiting to
be delivered to the construction
site at the right time,

Construction elevator

0 Material is unloaded by a

i loader and transported into
the bullding by machines,
cranes or hoists.

from traffic, and
crodswallcs,
Gate B

plant on-site for

effective
Suppliers and subcontractors transportation The delivery arrivies at the
schedule deliveries of excavated correct gate with a margin
specifying time and the rmateriaks, of +/- 15 minutes and is Theiz driver is mel by a delivery |
exact resources needed for checked off and let through coordinator and stops at the ﬂm;ﬁlﬁ’aﬂn‘;p‘:ﬁdum
unloading. by the gate guard. designated loading site. Iransportation,
-
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Planning down to the smallest detail

The scope of the project and the fact that there is limited
storage area on the actual construction site also entail
extensive transportation. The complicated logistics around
the construction site necessitate a plan for every delivery.
A clear “just-in-time” booking system ensures that deliver-
ies arrive at precisely the right time and place without cre-
ating obstacles for other deliveries or surrounding activity.
To further facilitate transportation, there are limited short
stay waiting areas nearby, and interim storage and holding
facilities around the region have also been established for
project suppliers.

A number of food service stations are found on the worksite
to provide everyone involved in the project with food.

Smart solutions to reduce transportation
Our proactive work in coordination and planning also helps
minimize the number of trips to and from the construction
site. For example, a local concrete plant was set up at the
beginning of the project. By manufacturing concrete
on-site, the number of trips in the first three years has been
reduced by more than 20,000 deliveries, which is good

for the environment and from a logistics viewpoint. The
expanded use of prefab modules, such as bathrooms, also
helps significantly reduce transport.

LOGISTICS




Prefabricated sanitary rooms are delivered as boxes.

Cranes lower the modules through the roof.

The modules, lifted into place using cranes, are sealed until
they are put into use.

The sanitary rooms are complete and ready to be used.

é Prefabricated structural |
- elements of concrete

e " are loweened into place.
i " |

Facade modules are —
lownered into place by —— J .

| Todlets and wet rooms are built
complete with tile, tollets and even

hooks for hand towels, They are

then transported to Salna, where

cranes, 50 there is no need
for exterior scaffolding.

in place.

All pipe Installations to run In the celling
are preinstalled in fed modules, which
are then lifted into the ceiling and welded

they ane lifted onto their assigned
foor level,

Stesl boxes help keep
prefab modules intact.

A well-appointed hospital

The hospital’s design is based entirely on the clinical and functional requirements set by the Stock-
holm County Council. Skanska has used these as the basis for developing solutions that were then
approved by the County Council’s experts and healthcare specialists. Ensuring patient safety has
been given the highest priority, so people representing the various professional categories that will
work at the hospital were given the chance to provide input.

Form follows function

The location and clinical design of various care functions
were determined based on the need for integration and flow
and optimized with respect to the activity that will be carried
out — everything from the size and location of the room, to
ease of cleaning and color selection. To facilitate this work,
the architects developed prototypes for outpatient clinic
rooms, inpatient rooms, operating rooms, laboratory medi-
cine, radiology/imaging and radiotherapy — each optimized
for its specific function. A number of these prototype rooms
together form a functional unit, and a number of functional
units make up one floor.

Modules provide major advantages

The project also makes extensive use of prefabricated
modules, which significantly facilitates construction work
and reduces the number of deliveries during construction.
Producing the modules in a secure factory environment
also guarantees higher quality in the end product than
building them on-site would. The modules enable a high
degree of flexibility in optimization. For example, the
sanitary rooms of the hospital are completely prefabricated
in a factory and delivered in sealed boxes that can then

be smoothly lifted into their proper place — simply

plug and play.

ILLUSTRATION: TOMAS OHRLING © 2013



Design engineer

Installer I
{electrical and heating,
ventilation, and sanitation)

A model of clarity

Caretaker (maintenance)
!
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Panning of operations and services

The New Karolinska Solna project employs a method of designing and constructing buildings
entirely in 3D, which presents information about all the attributes of every object included.
This is known as Building Information Modeling (BIM).

For NKS, BIM has virtually been the prerequisite for
success for building in such a strict timeframe. BIM will
also serve as a tool for the complex future operation of
the hospital.

A simpler way to build

For NKS, BIM provides necessary communications support
in the building process and a means of gathering all infor-
mation on the parts of the building in one place. Everyone
involved — from design engineers to electricians, from

heating, ventilation and sanitation specialists to purchas-
ing managers — are working according to one and the same
model of the project.

By working in a common model, everyone designing the
various parts of the building can see how their section fits
into the building as a whole. The building sections are then
“dressed” with information on their attributes, turning the
model into a well-organized information hub. Simply put:
BIM serves as an unbroken chain of information that
allows everyone to work towards a clear and common goal.

ILLUSTRATION: TOMAS OHRLING © 2013

BIM in daily operations

BIM makes it possible to create a visual image of the project
that links information down to the very smallest details.
This creates opportunities to manage the complex

building not only in production, but also during

operation. Thanks to BIM, there is a system that provides
the administrator with a clear overview and understanding
of the installation. For example, information that the model
provides on floor space facilitates planning of cleaning and
other hospital upkeep. If a lamp breaks, the model will
show not only what type of lamp it is, but also whether a
ladder will be necessary to replace it. It is also possible to
draw conclusions on the priority of measures. Naturally, it
is more important that everything functions optimally in an
operating theatre than in a break room. Thus information
saved in BIM can be at least as important for future opera-
tion as it is in construction. Through BIM, the information
can be reused throughout the lifecycle of the building. BIM
also provides major advantages from an environmental
perspective, as it is an excellent tool for conducting accurate
energy analyses.

The BIM model is used by all the different roles in the
project.

An example of how the BIM model might look: Even the smallest detail in the project is described in the model.




